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(54) Signal lamp for vehicle 

(57) A signal lamp (1 ) for a vehicle is composed of a 
plurality of LED lamps (2) as a light source, a reflecting 
surface (3) corresponding to the light-emitting surface of 
the signal lamp, a housing for accommodating the LED 
lamps (2) and the reflecting surface (3), and an outer 
lens (5) disposed in opposing relation to the reflecting 
surface. The LED lamps (2) are arranged along the 
periphery of the light-emitting surface such that the illu- 
minating direction thereof is toward the center of the 
reflecting surface (3). The reflecting surface (3) is parti- 
tioned into segments corresponding in number to the 
LED lamps (2). Preferably, the reflecting surface has a 
circular configuration. The segments into which the 
reflecting surface is partitioned are arranged radially 
around the center of the reflecting surface. In this case, 
the LED lamps are arranged in an annular configuration 
along the periphery of the reflecting surface (3). A 
shade (5) for blocking direct light beams from the LED 
lamps (2) is provided adjacent the LED lamps (2). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

[0001] The present invention relates to a signal lamp 
for a vehicle such as a tail lamp, a stop lamp, a turn sig- 
nal lamp, or the like. More particularly, the present 
invention relates to a signal lamp for a vehicle using a 
plurality of light-emitting diode (hereinafter referred to 
as LED) lamps as a light source. 

2. Background Art 

[0002] FIGS. 1 and 2 illustrate a conventional signal 
lamp 90 for a vehicle using a plurality of LED lamps 91 
as a light source. By way of example, the plurality of 
LED lamps 91 are arranged in rows and columns to cor- 
respond to a light-emitting surface 90a of the signal 
lamp 90 for a vehicle. The plurality of LED lamps 91 are 
mounted on, e.g.. a printed circuit board 92 and dis- 
posed in a housing 93. There is also provided an outer 
lens 94 for covering the LED lamps 91 in opposing rela- 
tion to the light-emitting surface 90a. 
[0003] The LED lamps 91 has a beam-like light distri- 
bution property with a comparatively narrow illuminating 
angle. To confer a desired light distribution property to 
the signal lamp 90 for a vehicle, lens cuts 94a corre- 
sponding to the individual LED lamps 91 are imparted to 
the outer lens 94. The lens cuts 94a allow light beams 
from the LED lamps 91 to be diffused properly. 
[0004] Since the LED lamps 91 have narrow illuminat- 
ing angles in the conventional signal lamp 90 for a vehi- 
cle thus constructed, light beams from the adjacent LED 
lamps 91 are not diffused sufficiently. Thus, when the 
light beams from the adjacent LED lamps 91 reach the 
outer lens 94, overlapping portions therebetween may 
be very little (see Figure 2). In other words, the outer 
lens 94 has portions on which the light beams are not 
incident. This satisfies the specifications of the signal 
lamp 90 in terms of the light distribution property but 
bright portions with the incident light and dark portions 
without the incident light are observed when the light- 
emitting surface 90a of the outer lens 94 are viewed 
directly by a viewer, resulting in a speckled pattern (see 
Figure 1). What results is the problem of a significantly 
impaired appearance of the lamp for a vehicle. 
[0005] The above mentioned problem can be solved 
by reducing the pitch of the LED lamps 91 disposed. In 
this case, however, the pitch reduced to 1/2 quadruples 
the number of LED lamps 91 to be mounted in the hous- 
ing 93. This leads to some new problems of a tempera- 
ture rise or a higher cost due to an increased number of 
LED lamps 91 to be mounted as well as an increased 
number of mounting steps during manufacturing. 



SUMMARY OF THE INVENTION 

[0006] It is therefore an object of the present invention 
to provide a signal lamp for a vehicle in which the entire 
light-emitting surface emits light with uniform illumi- 
nance and thereby solve the foregoing problems. 
[0007] Another object of the present invention is to 
provide a signal lamp for a vehicle which performs light 
emission with uniform illuminance free from uneven illu- 
mination by using a smaller number of LED lamps than 
that used in a conventional signal lamp for a vehicle. 
[0008] In order to attain the above mentioned objects, 
the present invention provides a signal lamp for a vehi- 
cle, comprising: a plurality of LED lamps as a light 
source; a reflecting surface corresponding to a light- 
emitting surface of the signal lamp; a housing for 
accommodating the LED lamps and the reflecting sur- 
face; and an outer lens disposed in opposing relation to 
the reflecting surface, the LED lamps being arranged 
along a periphery of the light-emitting surface such that 
an illuminating direction thereof is toward a center of the 
reflecting surface, the reflecting surface being parti- 
tioned into segments corresponding in number to the 
LED lamps. 

[0009] In one aspect of the present invention, the 
reflecting surface may have a circular configuration. In 
this case, the segments into which the reflecting surface 
is partitioned are arranged radially around the center of 
the reflecting surface. On the other hand, the LED 
lamps are arranged in an annular configuration along 
the periphery of the reflecting surface. 
[001 0] In another aspect of the present invention, the 
LED lamps are plural pairs of LED lamps, each pair of 
LED lamps being disposed in opposing relation to each 
other with a center axis of the reflecting surface inter- 
posed therebetween. 

[001 1 ] In still another aspect of the present invention, 
the reflecting surface is composed of two types of 
reflecting portions being alternately arranged, one for 
reflecting a light beam from one of each pair of opposing 
LED lamps and the other for reflecting a light beam from 
the other of each pair of opposing LED lamps. 
[0012] Preferably, a shade for blocking direct light 
beams from the LED lamps is provided adjacent the 
LED lamps. 

[001 3] With the signal lamp for a vehicle according to 
the present invention, it becomes possible to illuminate 
the entire reflecting surface even with light beams from 
the LED lamps having comparatively narrow illuminat- 
ing angles. This increases the illuminated area, allows 
the entire light-emitting surface to glow with uniform illu- 
minance, and prevents uneven illumination. 
[0014] With the reflecting surface thus constructed, 
the area illuminated with light beams from the LED 
lamps is increased so that the light emitting surface is 
allowed to glow without uneven illumination by using a 
smaller number of LED lamps than in a conventional 
signal lamp for a vehicle with the light emitting surface 
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having the same area. Hence, the reflecting surface is 
highly effective in reducing cost and the number of 
mounting steps for the signal lamp for a vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 5 

[001 5] These and other objects and advantages of the 
present invention will become dear from the following 
description with reference to the accompanying draw- 
ings, wherein: 

FIG. 1 is a front view illustrating a conventional 
embodiment; 

FIG. 2 is a cross-sectional view taken along the line 
l-l of FIG. 1 ; 

FIG. 3 is a front view of a signal lamp for a vehicle 
according to an embodiment of the present inven- 
tion, which is partly shown in an exploded state; 
and 

FIG. 4 is a cross-sectional view taken along the line 
I l-l I of Figure 3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] The present invention will now be described in 
detail with reference to the drawings which illustrate the 
embodiments thereof. In FIGS. 3 and 4, a reference 
numeral 1 denotes a signal lamp for a vehicle according 
to the present invention. The signal lamp 1 for a vehicle 
is composed of: a plurality of LED lamps 2 as a light 
source; a reflecting surface 3; a shade 4; and an outer 
lens 5. 

[0017] In accordance with the present invention, the 
reflecting surface 3 is provided to roughly correspond to 
the light-emitting surface 1 a to which the LED lamps are 
disposed to correspond in the conventional lamp. The 
LED lamps 2 are positioned to direct light to the reflect- 
ing surface 3. That is, light beams emitted from the plu- 
rality of LED lamps 2 are reflected by the reflecting 
surface 3 to travel in the illuminating direction of the 
lamp 1 in accordance with the present invention. The 
light distribution property required of the lamp 1 for a 
vehicle is formed at the time of reflection by the reflect- 
ing surface 3. To satisfy the foregoing requirement, the 
plurality of LED lamps 2 are disposed along the periph- 
ery of the reflecting surface 3 and have respective light- 
emitting center axes R directed toward the reflecting 
surface 3. In the present embodiment, the reflecting sur- 
face 3 has a circular configuration, while the plurality of 
LED lamps 2 are arranged in an annular configuration 
along the periphery of the reflecting surface 3. 
[0018] In the signal lamp 1 for a vehicle according to 
the present invention, direct light beams from the plural- 
ity of LED lamps 2 are not used as illuminating light from 
the lamp 1. Accordingly, the shade 4 is provided adja- 
cent the LED lamps 2 such that the LED lamps 2 are not 
directly viewed when a viewer looks in the signal lamp 1 



for a vehicle from the outer lens side. 
[0019] As the LED lamps 2, the present invention has 
adopted LED lamps which are typical commercially 
available and each of which has an illuminating angle a 
of about 30° to 40°. The LED lamps 2 are located along 
the periphery of the reflecting surface 3 such that each 
diametrically opposing two of the LED lamps 2 are 
paired up with the center axis P of the reflecting surface 
3 interposed therebetween. In the drawings, a reference 
numeral 6 denotes a housing. Although the housing 6 is 
formed integrally with the reflecting surface 3 in the 
present embodiment, it is not limited thereto. 
[0020] The reflecting surface 3 is configured such that 
it is present within the limits of the illuminating angle a 
of each of the LED lamps 2. As shown in FIG. 4, a plu- 
rality of reflecting portions 3a and 3b are alternately 
arranged to compose the reflecting surface 3. Each of 
the reflecting portions 3a is for reflecting a light beam 
from the corresponding LED lamp 2(a) which is one of 
each pair of LED tamps 2 disposed in opposing relation 
to each other with the center axis P interposed therebe- 
tween. On the other hand, each of the reflecting por- 
tions 3b is for reflecting a light beam from the 
corresponding LED lamp 2(b) which is the other of each 
pair of LED lamps 2. 

[0021] The reflecting portions 3a are adapted to 
reflect substantially equal amounts of light in reflecting 
light beams from the LED lamps 2(a). Specifically, the 
reflecting portions 3a positioned closer to the LED 
lamps 2(a) have comparatively small areas, while the 
reflecting portions 3a positioned farther away from the 
LED lamps 2(a) have comparatively large areas. Like- 
wise, the reflecting portions 3b for reflecting light beams 
from the LED lamps 2(b) are also adapted to reflect sub- 
stantially equal amounts of light. In addition, the reflect- 
ing portions 3a adapted to reflect incident light from the 
LED lamps 2(a) and the reflecting portions 3b adapted 
to reflect incident light from the LED lamps 2(b) are 
paired up to form segments 3c each corresponding to 
one pair of LED lamps 2. 

[0022] Since the LED lamps 2(a) and the LED lamps 
2(b) in respective pairs are disposed in opposing rela- 
tion to each other with the center axis P of the reflecting 
surface 3 interposed therebetween, the segments 3c 
correspond in number to the LED lamps 2 used in the 
signal lamp 1 for a vehicle. In the case of using a circular 
reflecting surface 3 as used in the present embodiment, 
the segments 3c are arranged in a radial configuration 
around the center axis P. 

[0023] Next, a description will be given to the opera- 
tion and effect of the signal lamp 1 for a vehicle accord- 
ing to the present embodiment thus constructed. 
[0024] In accordance with the present invention, the 
light beams emitted from the LED lamps 2 are tempo- 
rarily incident upon the reflecting surface 3 and then 
reflected thereby to travel in the illuminating direction. 
Since the segment 3c corresponding to one pair of LED 
lamps 2 is within the limits of the illuminating angle a of 
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each of the LED lamps 2, the light beams emitted from 
the LED lamps 2 reach the entire surface of the seg- 
ment 3c. 

[0025] Since the whole reflecting surface 3 is formed 
of the group of segments 3c, the light beams emitted 
from the LED lamps 2 reach the entire surface of the 
reflecting surface 3. Hence, uneven light illumination at 
the light-emitting surface 1a is prevented. With the 
aforesaid construction, a light- emitting area for each 
LED lamp 2 according to the present invention is 
increased compared with the light-emitting area in the 
conventional embodiment. Therefore, a smaller number 
of LED lamps 2 are sufficient for the light-emitting sur- 
face having the same area as in the conventional lamp. 
[0026] While the presently preferred embodiment of 
the present invention has been shown and described, it 
will be understood that the present invention is not lim- 
ited thereto, and that various changes and modifications 
may be made by those skilled in the art without depart- 
ing from the scope of the invention as set forth in the 
appended claims. 

Claims 

1 . A signal lamp for a vehicle, comprising: 

a plurality of light-emitting diode (LED) lamps 
as a light source; 

a reflecting surface corresponding to a light- 
emitting surface of said signal lamp; 
a housing for accommodating said LED lamps 
and the reflecting surface; and 
an outer lens disposed in opposing relation to 
the reflecting surface, 

said LED lamps being arranged along a periph- 
ery of the light-emitting surface such that an 
illuminating direction thereof is toward a center 
of said reflecting surface, 
said reflecting surface being partitioned into 
segments corresponding in number to said 
LED lamps. 

2. The signal lamp for a vehicle according to claim 1 , 
wherein said reflecting surface has a circular con- 
figuration, the segments into which the reflecting 
surface is partitioned are arranged radially around 
the center of the reflecting surface, and said LED 
lamps are arranged in an annular configuration 
along the periphery of said reflecting surface. 

3. The signal lamp for a vehicle according to claim 1 , 
wherein said LED lamps are plural pairs of LED 
lamps, each pair of LED lamps being disposed in 
opposing relation to each other with a center axis of 
the reflecting surface interposed therebetween. 

4. The signal lamp for a vehicle according to claim 3, 
wherein said reflecting surface is composed of two 



types of reflecting portions being alternately 
arranged, one for reflecting a light beam from one 
of each pair of opposing LED lamps and the other 
for reflecting a light beam from the other of each 
5 pair of opposing LED lamps. 

5. The signal lamp for a vehicle according to claim 2. 
wherein said LED lamps are plural pairs of LED 
lamps, each pair of LED lamps being disposed in 

w opposing relation to each other with a center axis of 
the reflecting surface interposed therebetween. 

6. The signal lamp for a vehicle according to claim 5, 
wherein said reflecting surface is composed of two 

15 types of reflecting portions being alternately 
arranged, one for reflecting a light beam from one 
of each pair of opposing LED lamps and the other 
for reflecting a light beam from the other of each 
pair of opposing LED lamps. 

20 

7. The signal lamp for a vehicle according to claim 1 , 
wherein a shade for blocking direct light beams 
from said LED lamps is provided adjacent said LED 
lamps. 

25 

8. The signal lamp for a vehicle according to claim 2, 
wherein a shade for blocking direct light beams 
from said LED lamps is provided adjacent said LED 
lamps. 
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